The article analyzes factors stimulating firms' capacity for marketing innovation in terms of the design and packaging of goods and services. The data were obtained from the 4th Community Innovation Survey. The results of the logistic regression show that R&D activities relating to internal R&D activities; acquisition of machinery, equipment, and software; acquisition of other external knowledge; and carrying out other procedures-plus the factor of marketing activities-influence Portuguese firms' tendency to innovate in marketing.
INTRODUCTION
Innovation is one of the most-important aspects of study in the area of social sciences and a widely explored topic nowadays. In addition, it contributes to company and market success, so lasting and sustainable economic growth can occur only if companies constantly make new products or services available. However, to understand innovation according to the logic of developing new goods for the market, it is essential to establish a relationship between innovation and marketing.
The aim of the article is to analyze the factors stimulating firms' capacity for marketing innovation, specifically in terms of the design and packaging of goods and services, centering analysis on the study of Portuguese industrial, commercial, and service firms. To do so, an entire theoretical framework of the subject of marketing innovation is considered, forming the basis for formulation of a set of hypotheses with a view to studying the factors referenced. To test the formulated hypotheses empirically, we use secondary data belonging to the 4th Community Survey of Innovation Activities. The data obtained will be subject to study through logistic regression models.
The article is structured as follows: In section two, based on the relevant literature on the subject of marketing innovation, a set of factors for study is proposed. In section three, the data and sample are defined, the hypotheses and variables are described, and the logistic regression model is presented, the analysis of which is contained in section four. The final section presents conclusions and principle implications of the study.
LITERATURE REVIEW
Innovation is regarded as one of the most-important aspects of business studies carried out at present, providing an important basis for understanding the evolution of the global economy and allowing the development of new products and services, or possible alterations to existing ones, thereby giving an effective response to market needs (Moreira, 2010) .
The concept of marketing innovation can take numerous forms. According to CIS 4 (2005), marketing innovation consists of carrying out a new concept or a new marketing strategy that is different from the marketing methods present up till then in the firm, contemplating alterations to product design or packaging, product distribution and promotion, or pricing policy. Some authors define "marketing innovation" as innovation in marketing programs or methods, including the four Ps of marketing (Heunks, 1998; Shergill & Nargundkar, 2005) . Others consider innovation a new element of the marketing mix, capable of promoting new and evident advantages for companies (Harms & Rohmann, 2002) .
From the projects presented by the authors, it is inferred that the innovations constitute the basis for firm and market success (Harms & Rohmann, 2002) . The lasting and sustainable growth of the economy can take place only if the firms possess new products and services to offer constantly, for which investments in R&D should be promoted. In short, the ability to generate a variety of new products and services successfully and find new forms of communicating and distributing them is vital for many organizations, since the sustainability of marketing activities is an essential factor for adapting to the market and the immediate changes, new technologies, and competitors' moves.
Marketing innovation is the result of a whole set of alterations introduced by the company, influenced by a vast set of internal and external factors. Aiming to analyze the process of marketing innovation in business and considering the literature review made, this study highlights factors related to technology, R&D activities, and marketing activities. The factors to be studied in this investigation originate from those defined by the 4th Community Innovation Survey (CIS 4, 2005) , also used in other studies (Frenz & Ietto-Gillies, 2009; Guijarro & Garcia, 2009; Harris & Li, 2009; Hoffman, Parejo and Bessant, 1998; Kim & Mauborgne, 1997; Maciariello, 2009; Masso & Vahter, 2008; Millot, 2009; Romijn & Albaladejo, 2002; Silva & Leitão, 2009; Trienekens, Uffelen and Omta, 2008; Waarts, 2005; Youtie, 2006) .
Technological capacity refers to knowledge, skills, and abilities needed to assimilate, adapt, or modify existing technologies or develop new technologies. Companies are consequently empowered in terms of skilled human resources and training (Hoffman, Parejo and Bessant, 1998) . According to the CIS 4 (2005), training can occur at the internal or external level in firms, with the sole purpose of developing or introducing new products or new or improved processes in the market, therefore meeting the needs and desires of the target audiences.
In accordance with the above and according to Hofman et al. (1998) and Romijn and Albaladejo (2002) , firms with greater technological capacity-that is, with highly skilled labor and higher levels of training-are more receptive to the absorption and reproduction of new knowledge, therefore showing a greater capacity for developing innovations. Also, the studies of Silva and Leitão (2009) and Silva (2003) confirm that the qualification of personnel, in terms of higher levels of education, exerts a positive and significant effect on the propensity for firms to innovate, while Guijarro et al. (2009) reported a lack of qualification and training of staff as a major barrier to innovation.
R&D and innovation require the design and development of new products, services, or processes-or the improvement of existing ones (CIS 4, 2005) -implying creativity of the firm and therefore connected to innovation in marketing. Considering the underlying 4th Community Innovation Survey, R&D can integrate as follows: (i) carrying out internal activities of R&D, (ii) external acquisition of R&D, (iii) acquisition of machinery, equipment, and software, (iv) acquisition of other external knowledge, and (v) other procedures.
Given the performance of R&D internally by the firm, creative works developed to increase the knowledge base as well as the use of knowledge of new products and processes are taken into account (CIS 4, 2005) . According to Frenz and Ietto-Gillies (2009) , Masso and Vahter (2008) , and Silva et al. (2010) , the greater the investment in such activities, the more likely the company will develop innovations.
The external acquisition of R&D considers the R&D activities equally creative with the purpose of enhancing the internal knowledge base within the company but executed externally by other public or private firms or institutions of R&D (CIS 4, 2005) . According to Freeman (1987) , Nelson and Rosenberg (1993) , and Chesbrough (2003) , the external sources of knowledge play an important role in the innovation of the firm, even linked to its performance. In their works, Frenz and Ietto-Gillies (2009) and Harris and Li (2009) concluded that the external acquisition of R&D is positively related to innovation in the firm.
According to Youtie (2006) , any type of innovation, whether product, process, organization, or marketing, embodies in its implementation the acquisition of machinery, equipment, computers, or software. To the author, the acquisition of such goods is directly related to the benefits of innovation, which are visible through the quality and variety of goods, market share, increased capacity and production flexibility, as well as reduced time for product delivery and services. Also, Sanchez (1994) concluded that technological equipment exerts a major impact on innovations, including those that occur in industrial firms.
The acquisition of other external knowledge, specifically related to patent property rights, non-patented innovations, know-how, etc. (CIS 4, 2005) , is an indicator with a strong influence on innovation, as mentioned by Millot (2009) and Silva et al. (2010) . According to Millot (2009) , this particular type of knowledge is positively related to innovation, and the association is particularly high in industrial sectors oriented towards knowledge-intensive and high technology.
Finally, the remaining procedures and techniques are still considered part of R&D and innovation activities not previously addressed, but they are also at the service of product development and new or improved processes, possibly related to the experience of enhancement, skills, and the know-how of the firm. The importance of marketing activities in the innovation process of the firm is evidenced in the work of Kim and Mauborgne (1997) , Trienekens et al. (2008) , Silva et al. (2010), and Chou (2009) . Marketing activities are directed towards the introduction of new products or significantly improved products in the market, helping to differentiate the firm, emphasizing that the activities geared primarily through the study of the needs expressed in the market maintain a crucial role in the innovation business process.
METHODOLOGY
Methodology includes (i) characterization of the data, population, and sample used, (ii) definition of the hypotheses and variables of the study, and (iii) description of the data analysis method.
Data, Population, and Sample
The data used were taken from the 4th Community Innovation Survey, applied to Portuguese firms, under the supervision of EUROSTAT, collection having been The population included in the analysis encompassed all of the industrial Portuguese firms involved in retail and service with at least 5 workers regarding their economic activities (CAE) (CAE -Rev.2.1), including a total of 22,749 firms registered in FGUE (INE's General File of Statistical Units).
The sample was constructed by INE based on the methodological specifications imposed by EUROSTAT, being made up of 6,243 Portuguese industrial, commercial, and service companies with at least 5 employees. Thus, Portuguese firms will be considered innovative in marketing if, during the period of 2002 to 2004, they introduced marketing innovation related to alterations in design or the packing of a good and/or service.
Hypotheses and Variables
Based on the literature review, seven hypotheses were formulated to be tested empirically:
H1: Technological capacity is positively related to the firm's tendency to innovate in marketing in terms of design and packaging.
H2a: Carrying out internal R&D activities is positively related to the firm's tendency to innovate in marketing in terms of design and packaging.
H2b: External acquisition of R&D is positively related to the firm's tendency to innovate in marketing in terms of design and packaging.
H2c: Acquisition of machinery, equipment, and software is positively related to the firm's tendency to innovate in terms of design and packaging.
H2d: Acquisition of other external knowledge is positively related to the firm's tendency to innovate in marketing in terms of design and marketing.
H2e: Fulfillment of technical procedures and preparations is positively related to the firm's tendency to innovate in marketing in terms of design and packaging.
H3: Firms that carry out marketing activities present greater tendency to innovate in marketing in terms of design and packaging than other firms.
Marketing innovation occurring in the sample firms is measured from the information gathered in terms of marketing innovation found in design and packaging of goods and services, considered the dependent variable. This dimension is presented as a dichotomous variable based on binary data: It assigns the value "0" for firms that did not innovate in marketing and the value "1" for those who innovated.
The independent variables were represented by technological capacity, R&D activities, and marketing activities, as seen in Table 1 .
This investigation only took into account whether or not the firm implemented some of these activities, assigning dichotomous variables based on binary data: the value "1" when performing innovation activities and the value "0" if otherwise. The same variables were used in empirical studies of Frenz and Ietto-Gillies (2009) Silva et al. (2010) , and Sanchez (1994) .
The study used a control variable related to company characteristics: company size. To measure company size and following the classification proposed by the European Commission (EC, 2006), two variables were created: (1) small-and medium-sized company: 5 to 249 employees; (2) large company: 250 or more employees. 
Method: Logistic Regression Model
Faced with the complexity of the marketing innovation phenomenon, partly due to its being a recent and therefore little-explored subject and bearing in mind that a varied set of factors underlies its explanation, researchers deemed it necessary to explore the statistical relationship of a dependent variable in relation to more than one explanatory variable. From this assumption, we chose to use the Logistic Regression Model. It was also found that this model has been widely used in the empirical studies analyzed (Moreira, 2010; Masso & Vahter, 2008; Silva & Leitão, 2009) , such as in the work of Moreira and Silva (2010) , since it showed itself to be an appropriate analytical technique, including a categorical dependent variable and various independent variables as presented below:
MI = β0 +β1Form + β2aID_i + β2bID_e + β2cAq_mes + β2dAq_c + β2eOp + β3Act_mkg + β4Dim + εi
Where MI = Marketing Innovation; εi = residue; β = coefficients; Form = training; ID_i = R&D internal activities; ID_e = external acquisition of R&D; Aq_mes = acquisition of machinery, equipment, and software; Aq_c = acquisition of other external knowledge; Op = other procedures; = Act_mkg development of marketing activities; and Dim = dimension.
The next step was application of the logistic regression model to the data from the Community Innovation Survey, aiming to obtain results presented and discussed below.
RESULTS AND DISCUSSION
The logistic regression model aims to test empirically the effects of the aggregate independent variables of technological capacity, R&D activities, and marketing activities on innovation in design and packaging, as presented in Table 2 .
From analysis of the previous table and having used the Wald statistic as the test statistic, Model A reveals the existence of two variables that are not statistically significant at 5%, specifically "technological capacity" and "external acquisition of R&D." Faced with this situation, we excluded these variables and formed a new model (Model B) in which all estimates of the independent variable regression parameters are statistically significant at 5%. The next step was inclusion of the control variable, company size, so as to test the robustness and consistency of the explanatory variables, obtaining Model C, which shows slightly better predictive capacity than Models A and B.
Hypothesis H1 associates the firm's capacity to innovate in design and packaging with technological capacity, this expressed in terms of participation in training activities. However, the variable does not present statistical significance in the model. Hypothesis H2a relates the firm's capacity to innovate in design and packaging with carrying out internal R&D activities. According to the results, the firm's carrying out of internal R&D activities is found to have a positive influence on innovations made in the design and packaging of goods and services. It is found that firms carrying out this type of activity present an advantage for innovation and marketing of 1,443 over other firms, reinforcing therefore the results of the studies by Frenz and Ietto-Gillies (2009), Masso and Vahter (2008) , Silva et al. (2010) , and Moreira and Silva (2010) .
Hypothesis H2b associates the firm's capacity to innovate in design and packaging with external acquisition of R&D. The results of the model indicate that the explanatory variable of "external acquisition of R&D" is without statistical significance, and the hypothesis in question is not confirmed empirically. Hypothesis H2c states that acquisition of machinery, equipment, and software is positively related to the firm's tendency to innovate in marketing. The results of the model reveal that acquisition of these items has a positive and significant effect on the firm's capacity to innovate in marketing (0,382), corroborating therefore the conclusions of Youtie (2006) , Silva et al. (2010) , and Moreira and Silva (2010) . It is also found that firms that acquire machinery, equipment, and software present an advantage of 1,465 in developing marketing innovations related to design and packaging over companies that do not make this type of acquisition.
Hypothesis H2d aims to test the relationship between acquisition of other external knowledge, such as the purchase or license of patent rights and/or non-patented inventions, know-how, or other forms of knowledge, and the firm's capacity to innovate in design and packaging. The results of the model show firms that acquire external knowledge present advantages in innovating design and packaging over other firms (0, 348) . This gives companies an advantage in innovation in terms of this dimension, which is 1,416 higher than firms that do not acquire this type of market input. Therefore, the studies by Millot (2009) and Silva et al. (2010) are corroborated.
The aim of Hypothesis H2e was to study empirically the relationship between carrying out technical procedures and preparations so as to facilitate implementation of new or significantly improved products or processes and the firm's tendency to innovate in the design and packaging of goods and services. The results of the model show that carrying out of these procedures by firms offers a positive and significant effect on marketing innovation (0,455). It can be said that companies carrying out technical procedures and preparations are more likely to develop marketing innovations related to the design and packaging of goods and services than companies that do not engage in such activities and also have an advantage of 1,576 in developing innovative activities in terms of design and packaging over other companies.
The objective of Hypothesis H3 is to test empirically the effects of carrying out marketing activities-namely those related to market studies, market tests, and launch publicity-on the company's capacity to innovate in marketing in terms of design and packaging. The results of the model show that fulfillment of marketing activities by firms has a positive and significant effect on marketing innovation in terms of design and packaging (1,420), showing an advantage of 4,137 in developing innovative activities over firms that do not carry out those activities. This also corroborates the results of the studies by Silva et al. (2010) and Moreira and Silva (2010) .
CONCLUSIONS
The aim of the article was to analyze factors determining the innovative capacity for marketing in Portuguese firms, specifically concerning the design and packaging of goods and services. We considered, based on the theoretical review, a whole set of elements likely to affect marketing innovation and consequently companies' innovative capacity.
The results of the model indicate that firms carrying out marketing activities or R&D internally, acquiring machinery, equipment, or software-or even other external knowledge or carrying out other types of procedures directed towards innovation-enjoy a greater tendency to innovate in marketing in terms of design and packaging than other firms. According to the results obtained, such practices present positive and significant effects in marketing innovation; therefore, the greater the financial investment in this type of activity, the greater the tendency for companies to innovate in marketing regarding the design and packaging of their goods and services.
The main contribution of this study lies in studying marketing innovation, in itself little explored in the literature, as well as the factors determining the capacity for marketing innovation in Portuguese companies, seeking in this way to increase understanding of the subject. The investigation proposed an empirical study based on a logit model with a view to analyzing the effects of the selected set of explanatory variables on the capacity for marketing innovation in Portuguese companies.
However, in carrying out this study, some limitations were detected, resulting, for example, from the restricted data obtained, as all results of CIS 4 were not available, which could lead to a new way of coding the variables. Nor was it possible to make a longitudinal study, considering the data from CIS 6, in order to assess evolutionary tendencies in the field of marketing innovation in the Portuguese context. Therefore, to allow new empirical evidence about marketing innovation, it is pertinent to complement the study made with data from CIS 6 so as to allow analysis of marketing innovation over a longer period or even repeat the investigation based only on those data so as to obtain more up-to-date information and allow evaluation of evolutionary tendencies in marketing innovation developed by companies.
